Intracardiac recording of monophasic action potential, using a suction electrode catheter (Korsgren et Olsson, 1970) , offers new possibilities for obtaining information about the course of voltage time during activity of the atrial or ventricular muscle. Monophasic action potential recorded by such a method does not show the true transmembrane potential; nevertheless, it may be regarded as a close approximation to actual membrane variations (Hoffnan and Cranefield, I960; Suckling, I96I) . Analysis of the monophasic action potential configuration in the intact human heart can give new insight about the basic mechanism of arrhythmias.
There are two principal theories for explaining the mechanism of atrial flutter. About 50 years ago, Lewis and collaborators (Lewis, I9I8; Lewis, Feil, and Stroud, I9I8; Lewis,  Drury, and Iliescu, I92I) presented the 'circus movement' theory which implies the existence of a main excitatory wave of activation sweeping around the root of the vena cava and giving rise to secondary 'daughter' waves which spread over the other atrial territories. According to Katz and Pick (1953) , atrial flutter is the outcome of a mulReceived 2I June 197I. tiple re-entry mechanism following a definite pattern in most of the chamber. The second theory is the 'unifocal' one, presented by Rothberger (I922, 193I) Arguments for and against each of the above-mentioned theories have been forwarded, and various modifications ofboth have been suggested in order to explain the controversial data (Kisch, 1950; Rytand, I966) .
The present paper describes the data obtained with the aid of monophasic action potential recordings in I2 patients with atrial flutter during this arrhythmia and after spontaneous or DC shock conversion to sinus rhythm.
Technique and subjects
We have used a monopolar suction electrode catheter which can be passed by the percutaneous way, at the bedside (Gavrilescu, Cotoi, and Pop, I972a, b) . The catheter tip is placed under continuous monitoring in the right atrium, its bore is pushed gently against the endocardium, and negative pressure is applied with the aid of a simple group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from
. Table I .
After recording the monophasic action potential of the flutter or fibrillatory waves in i i patients, DC shock' was applied in light narcosis.2
In 7 instances atrial flutter occurred during attempt at cardioversion in cases with atrial fibrillation. Out of these, in 5 patients sinus rhythm occurred spontaneously some minutes after the delivery of the DC shock and in 4 continuous recordings of the right atrial monophasic action potential (Fig. 2, 3 , and 4). Several transitions from flutter to sinus rhythm were seen in 2 patients, before sinus rhythm occurred. In the 1 The DC shock was delivered with a Galileo defibrillator (OTE Italy), the shock was synchronized at approximately 0-20 sec after the peak of the R wave, and energies between 60-250 Wsec were used.
2 5 ethyl-5-(I-methyl-propyl)-2-thio-barbiturate.
remaining 2 patients a second DC shock was necessary to abolish the ectopic rhythm.
In the other 5 patients atrial flutter was not preceded by any other arrhythmia. In one of them (Case 8) sinus rhythm occurred spontaneously.
After conversion to sinus rhythm, right atrial monophasic action potential was recorded again.
Results
Our findings are shown in Table 2 The duration of the right atrial monophasic action potential during atrial flutter was from I36 to 155 msec (mean value I48) for an atrial rate between 270 to 320 per minute (mean value 292). The amplitude of the right atrial monophasic action potential ranged from 2-7 to 4 mV (mean value 3 5).
After conversion to sinus rhythm the duration of the right atrial monophasic action potential was between 290 and 390 msec (mean value 327) and the amplitude ranged from 4-7 to 5.7 mV (mean value 5.3).
There was a relation between the duration of the right atrial monophasic action potential in sinus rhythm and the recurrence of atrial fibrillation. All 
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